Ultrastructural differentiation and CEA expression of butyrate-treated human pancreatic carcinoma cells.
The effects of butyrate (a biological response modifier) on cellular morphologic features and carcinoembryonic antigen (CEA) expression of human pancreatic carcinoma cells were studied and compared in a well-differentiated, CEA-producing cell line (CAPAN-1), and a poorly differentiated cell line (PANC-1). Butyrate treatment resulted in the acquisition of phenotypic traits commonly attributed to increased "differentiation," including a twofold increase in doubling time, decreased saturation densities, and approximately 50% reduction in colony forming efficiency in both cell lines. Elongation and flattening of cells with extending cellular processes were seen by light microscopy. Significant ultrastructural changes were seen only in the PANC-1 cells, including an increased number of intercellular desmosomes, tonofilaments, and lipid droplets. In contrast, to the coarsely clumped nuclear chromatin (heterochromatin) of untreated PANC-1 cells, the nuclei of the butyrate-treated cells consisted of finely dispersed chromatin (euchromatin). CAPAN-1 cells responded to butyrate with increased CEA synthesis and release. This effect was greatest in the stationary growth phase. Butyrate had no effect on the already low rate of CEA synthesis by PANC-1 cells. These studies suggest that CEA synthesis and state of differentiation are affected independently by butyrate treatment and that the original tumor phenotype plays an important role in response to such treatment.